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PREFACE

This compendium of related command, control and communications

(C 3) assessments has been developed to assist the DNA TNF S2 C3 Program

- Manager in the formulation of policy choices for higher level decision.

Each program, assessment and related document identified in the compendium

has been analyzed and correlated with the tentatively identified specific

C3 issues wherever possible. The results of the analysis and correlation

effort have been structured in a format designed to optimize the utility of

the data.

Three attributes of each assessment/document have been high-

lighted:

(1) Date of publication of effort (where appropriate). This provides

a sense of the technological framework within which each assess-

ment/document was completed.

(2) Numerical indication of impact. This empirically-derived judge-

ment provides a measure of the significance of each assessment/

document to the TNF S2 C3 Program. The judgement has been based

on extensive work in the TNF C3 area and comparisons of the

compendium programs/assessments/documents with each other and

with the objectives of the TNF S2 C3 Program.

(3) Applicability to the seven tentatively identified specitic 
TNF C3

issues. These issues include: U.S. Custodial Commuofications,

Interoperable US/NATO Secure Voice, Jam Resistant Communica-

tions, OPSEC, Physical Survivability and Security, Satellite

Communications, and Restoral/Reconstitution.

Certain assessments or eelated documents because of their scope

and/or objectives have been listed as "Requirements Studies" or "Biblio-

graphies".

The information on each compendium entry will provide the Program

Manager with the means to consider both whether and how best to consider

the results of a particular assessment or related document in formulating

the desired policy choices. The envisioned structure for such formulation



deliberately focuses upon the Program Manager as the key agent in the

process because of the perceived need for a single authority having a

comprehensive knowledge of C3 requirements and the issues arising from

them.

There are a significant number of currently on-going or projected

study efforts or programs the results of which may impact on the objectives

and direction of the TNF S2 C3 Program. These efforts include some of the

more comprehensive approaches such as the ACE Requirements Study, the NICS

II Architecture work, and the activities of the USEUCOM Nuclear Communi-

cations Task Force. In addition, a number of potentially relevant more

specific tactical C3 improvement/upgrade programs are in various stages of

development or implementation. These include:

(1) Joint Tactical Communications Program (TRI-TAC)

(2) Joint Multichannel Trunking and Switching System (JMTSS)

(3) Jam Resistant Secure Communications (JRSC)

(4) Position Location Reporting System (PLRS)

(5) U.S. Army Theater Nuclear Force Survivability (TNF S)

(6) Integrated Tactical Communications System (INTACS)

(7) Joint Tactical Information Distribution System (JTIDS)

(8) SELREL Improvement Program (SELRIP)

(9) Deployable WWMCCS C
3 Capability (DWC )

(10) U.S. Army Theater Communications System (TCS)

(11) Communications Support Requirements - Echelons Above Corps

(COMSREAC-85)

In most cases, it is too early to positively identify or predict

the impact of the various on-going programs on the TNF S2 C3 Program. How-

ever, all of the above programs merit continuing close monitoring by the

TNF S2 C3 Program Manager to identify possible correlation of their efforts

and results with the TNF S2 C3 Program. In those cases where a direct

applicability to TNF S2 C3 Program objectives has been identified, infor-

mation on the relevant program has been included in the compendium. Simi-

larly, where reports or other documents have been produced under such

programs (and it has been determined that these reports/documents have

2
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potential applicability to the TNF S 2 C 3 Program) the specific reports/
documents have been included in the TNF S2 C3 compendium.

As additional program results become available and applicability
to the TNF S2 C0 Program becomes better defined, each of the on-going
programs should be reexamined to determine:

(1) How their results can be most effectively integrated into the TNF

S 2 C3Program effort; and

(2) What, if any, steps might be taken to avoid duplication of effort

and better integrate the separate program activities with the TNF

S2 03 Program.
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SECTION 1

INTRODUCTION AND ORGANIZATION

1.1 PURPOSE AND SCOPE

The DOD TNF S2 Program has been undertaken by the Defense Nuclear

Agency to enhance theater nuclear force effectiveness through improved

survivability and security. The command, control and communications (C3)

issues of TNF S2 focus on a variety of operational entities, command and

support functions, political and military requirements, and supporting

communications systems. The specific supporting roles and the communi-

cations requirements vary with the operational circumstances and the

perceived threat.

The objective of the TNF S2 C3 Program is to enhance TNF

effectiveness through near term and long term improvements in the surviv-

ability and security of those US national, non-US national, and NATO

command, control and communications systems and procedures which support

the theater nuclear force. Specifically, the program provides for an

in-depth examination of the survivability and security aspects of those C
3

systems and procedures associated with the deployment, maintenance and

employment of theater nuclear forces. The basic concept and overall

approach of the TNF S2 C3 Program provides for early identification of

issues and the testing of potential technological and procedural

improvements.

This particular report has as its purpose the identification and

analysis of relevant C3 programs and assessments conducted outside the TNF

S2 C3 Program in order to determine their applicability to TNF S2 C3 Program

objectives. The study is comprised of two parts:

(1) Identification of TNF C3 programs and assessments, and

(2) Analysis and correlation of the identified assessments to the TNF

S C Program.

Each report or document which has been identified has been evaluated in

terms of:

(1) How it may impact on the TNF S2 C3 Program;

(2) The significance of its contents with respect to TNF S2 C3 Program

objectives and issues; and

RAM
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(3) How relevant results of past, ongoing, or future assessments may

be integrated into the TNF S2 C3 Program.

This volume contains the results of the evaluation process described above.

The compendium listing the relevant C3 program/assessments and related

documents is published separately as an Appendix to this report to facili-

tate its intergration with the existing TNF S2 Compendium.

1.2 ORGANIZATION OF THE COMPENDIUM

Each assessment and document which has been identified and

included in this compendium has been described in terms of: its bibliogra-

phical information, a TNF S2 Related Compendium code letter and C3 code

number, and an abstract of the document.

1.2.1 Bibliographical Information

Each entry in this compendium should contain the following

bibliographical information:

(1) Title of Document,

(2) Contractor/Agency Author and Location,

(3) Technical Report Number (or Access/Log Number),

(4) Contracting Agency and Location,

(5) ContracL Number,

(6) Date of Document,

(7) Classification of Document

(8) AD Number (if DDC document) and

(9) Distribution (Limited, etc.)

In some cases an entry may not contain all of the aforementioned bibliogra-

phical data because complete information was not available or because the

project is ongoing. These entries were retained in the survey to keep the

compendium as comprehensive as possible. The missing data will be compiled

as it becomes available and will be included in future revisions of this

document. Figure 1 depicts a sample worksheet format that can be repro-

duced for the purpose of submitting additions to the TNF S2 Related Com-

pendium.

8
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Title of Document:

Contractor/Agency Author and Location:

Technical Report No. (or Access/Log No.):

Contracting Agency and Location:

Contract No.:

Date of Document:

Classification of Document:

AD No. (If DDC Document):

Distribution:

CODE:

1 SUMMARY:

Figure 1. TNF S2 related compendium format.
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1.2.2 TNF 52 Related Compendium Code Letter

The TNF S2 Related Compendium Code Letter indicates the various

TNF S2 C3 Program areas a particular source addresses. The TNF S2 Related

Compendium categorizes data sources according to their relationship(s) to

the following areas of overall program concern:

(1) Threat, CODE LETTER: A

(2) C3, B

(3) Security, C

(4) Survivability, D

(5) Theater Nuclear Force, E

(6) Simulations and Models, F

(7) Testing, and G

(8) Miscellaneous. H

1.2.3 TNF S2 C3 Code Number

All of the programs and documents included in the TNF S2 C3 Pro-

gram compendium (Appendix B) have been identified with a TNF S2 Related

Compendium Code Letter "B" indicating a relationship to the general C3

area. Where appropriate, additional general INF S2 areas have also been

identified.

To further assist the reviewer in identifying the information

available in a particular report or document source, each entry in Appendix

B has been assigned a C3 code number in addition to the code letter "B".

The C3 code number indicates a relationship within the general C3 area to

one or more of the following more specific areas of TNF S2 C3 Program

concern:

(1) Threat to C3  CODE NUMBER: 1

(2) Security of C3 facilities* 2

(3) Survivability of C3 facilities 3

(4) C3 Requirements 4

(5) C3 Modeling and Simulation 5

(6) C3 Testing 6

Therefore, a B.5 code entry in Appendix B, for example, would

indicate that the entry relates to the general C3 area and in particular to

10
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the modeling and simulation of C3 systems or networks. Similarly, a B.3.4

entry would indicate a particular relationship to survivability issues for

C3 facilities as well as C3 requirements.

The scope of the related area indicated by each of the TNF S2 C
3

code numbers is as follows:

(1) Threat to C 3. (Code number 1) This area encompasses considera-

tion of the complete spectrum of threats to C3 systems and pro-

cedures including sabotage, terrorist actions, electronic warfare

(including direction finding and jamming), COMSEC and OPSEC

procedures, conventional attack and nuclear weapons effects.

(2) Security of C3 facilities. (Code number 2) This area includes

consideration of vulnerabilities and corrective actions which

would impact on the security of C3 facilities and which could

have an impact on the overall effectiveness of the theater

nuclear force. It includes considerations of protective measures

to enhance security (such as provision of improved alarm systems

or reinforced guard forces).

(3) Survivability of C3  facilities. (Code number 3) This area

includes consideration of vulnerabilities and corrective actions

which would impact on the survivability of C3 facilities and

which could have an impact on the overall effectiveness of the

theater nuclear force. It includes consideration of such mea-

sures as increased hardening and the use of multiple paths and

interlocking networks.

(4) C3 Requirements. (Code number 4) This area includes considera-

tion of C3 facilities, systems and procedures required to support

the four primary functions of the TNF: Deployment; Employment;

Storage, Maintenance and Security; and Readiness and Reliability.

It includes establishment and analysis of information need lines

and communications connectivity requirements.

(5) C3 Modeling and Simulation. (Code number 5) This area includes

consideration of modeling and simulation activities conducted to

assess the capabilities and limitations of the C systems, net-

works, and procedures which support the TNF. It includes digital

E11



and hybrid simulations designed to represent C3 equipment or

systems under realistic conditions.

(6) C3 Testing. (Code number 6) This area includes consideration of

the results of C3 test programs which could have an impact on the

objectives of the TNF S2 C3 Program. It includes both direct and

indirect test results.

1.2.4 Document Abstract

The third part of each entry consists of an abstract of the

document which indicates the scope and type of information contained within

the data source and, where appropriate, a summary of key results.

1.3 ORGANIZATION OF THE INDEX

Two indices are provided for the user's convenience. The first

index is an alphabetical arrangement of the program/document titles with

appropridte code entries and page numbers. The second index is a chrono-

logical arrangement of the program/document titles with the most recent (or

on-going or projected) program/documents being listed first. Again, the

appropriate code entries and page numbers are provided. These indices are

located in Appendix A and B, respectively, in Volume II.

12
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SECTION 2

THE RELATIONSHIP OF THE COMPENDIUM TO THE

TNF S2 C3 PROGRAM

2.1 INDIVIDUAL PROGRAM/DOCUMENT RELATIONSHIPS

Table I depicts graphically the relationship and relevance of

each document included in the compendium to the TNFS 2 C3 Program. The

potential impact and significance of the results of a specific assessment

or related document are represented by a numerical value on a scale of 1 to

10 in the "Impact/Significance" column. The larger the number, the greater

the relevance to the TNFS2 C3 Program. The impact/significance number also

reflects the age of the information. For example, a designation of five

indicates an assessment or related document containing old but still useful

data. Numbers above this level reflect increasing utility both in terms of

how recently the assessment was completed (if not currently on-going or

planned) and in the degree of detail and scope of the pertinent infor-

mation. Numbers between I and 4 generally indicate older assessments which

contain data which may be useful primarily in the development of a current

oaseline including capabilities and deficiences.

2.2 GENERAL RELATIONSHIPS AMONG PROGRAMS/DOCUMENTS

The entries in the "Specific Issues" columns in the table are

related to the previous technical report in this series. The "Specific

Issues" entry indicates relevance to the specific C3 issues which have been

tentatively identified. The "Index" column refers the reader to the appro-

priate page of the compendium. The indication that a particular document

addresses one or more specific TNF S2 C3 issues does not indicate that

either the scope or detail of the relevant discussion in that document

meets some predetermined standard. Consequently, there may be marked

differences among a group of documents in the amount of information each

contains on a given issue which the table indicates each document addresses

in common with several others in that group.

13
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Table 1. Relationship of individual programs/documents to

TNF S2C3 issues.

PROGRAM /DOCUMENT TITLE

MINUTES DNA PROGRAM.ZNDINCA COORINATION MEETING 8.2.8 2 **
INTEGRATED TACTICAL COMMUNICATIONS SYSTEM, TASK IV, 8-211 2

REFIEBES ALTERNIATIVE MAYF COMMUNEICATIONS CONCEPTS

AN OVERIVIEW Of HF COMUINICATIONS IN A NUCLEAR 112114
ENVIRONMENT

NUCLEAR VULNKAILITY ASSESSMENT OF TACTICAL SHIP- 9-2.1 S
BOARD ELECTRONIC SYSTEMS

ANALYSIS OF THE 1R45 TACTICAL NUCLEAR LAND SATTLE 8-2.48 4 IREOUIREMENTS STEOYI

U.SS. BLUE RIDGE (LCCII COMMUNICATIONS EFFECTIVENESS B2.52 3
EVALUATION

INTRODUCTION 10 NUCLEAR WREAPONS EFFECTS ON NAVAL 1121 RI
Hit" FREOIIENCY COMMUJNICATIONS SYSTEMS 0

TACTICAL SATELLITE COMMUINICATIONS COST EFFECTIVE 8-2.24 5
NESS ANALYSIS STUDY ITACIIATCOMI,VOLOIEE it. APPENDIX
U. THR EAT TO U 1. ARMY COMMUNICATIONS

* UINICATIOUS ELECTRONICS-7SICE-75). FHASE I, FIELD 8.2.22 4
ARMY. VOLUME 4. ARNEX f COMMUNICATIONS SYSTEMS
CONCEPTS

INTEGBATED NUCLEAR COMbUNICATIONS ASSESSMENT. 5.2.31 5
PHASE I REPORT

NAVAL TEEIECONMNICATIOIS SYSTEM ARCHITECTURE. 8.2.50 5 (REOOIBEMENTS TUOYI

ANALYSIS Of TYYFICAL THEATEB ARMY CDMMUNICATION 1.2.46 5
LINKS U AONLIA11 ENVIRONMENT

Sw 8NM VULNEBFA8EITY AND SUBVIVASILITY STUDY, 6-0.82 4

MINUTES. DNA INCA PROGRAM. IR" COOROIRlATION ot, 11TRK 2112 4

E UROPE AN TEEATENA NUCLEAR FORCESEC
3
ESYTEMSSTUDY. 8.2.48 6 (BEOUIB EME11TDETUOYI

FINAL REPORT

MIUE. BINA INICAMPOSRAM. 1111 COORINATION MUETUB 5-2.8 A

SAV TACTICALNBDCLBANAMAPONOSTUOY, VOLUME1 52.04

MINUTES DNA INCA PRORAM, 411N COORDINATION MEETING 1251 3

MINUTES 0NA INCA PROGRAM, 300 COORDSINATION MEETING 82889 2

PROTECTION ofE~ RICS"owNUSEICLEAR tPLDOn 1-2.12 1

EFFECTS0

1 2OA/I79W
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Table 1. Relationship of individual programs/documents to

TNF S2C3 issues. (Continued)

PROGRAM / DOCUMENT TITLE S U

f

MINIMUM ESSENTIAL EMERGENCY COMMUNICATIONS NETWORK 5219 6
SYSTEM ENGINEER

JOURNAL OF DEFENSE RESEARCH. VOLUME S. N0 4 9218 3

IMPROVING THE EFFELTIVENESS OF NATO'S THEATER NUCLEAR 9239
FORCE

ANALYSIS OF TWO-WAY AND REPORT BACK THEATER 5.51 4
COMMUNICATIONS

COMPARISON OF SOVIET ARE US. GROUND FORCE CAPABILITIES 1.228 A
IN ELECTRONIC WARFARE. VOLUMES I AND R AND EXECUTIVE
aRIEFING

MINUTES. DNA INCA PROGRAM. BTH COORDINATION MEETING 1.2.33 4

EUROPEAN COMMAND. CONTROL, AND COMMUNICATIONS STUDY A217 5
GROUP. FINAL REPORT

NAV C
3 

STUDY -243

INCA PROPAGATION PATH EFFECTS ASSESSMENT FOR SATELLITE 52.79 4
AN TROPOSCATTER COMMUNICATIONS IN THE TACTICAL
THEATER

COLLECTION AND PROCESSING OF INFORMATION PERTINENT TO B221
THE TACTICAL NUCLEAR BATTLEFIELD

IMPACT OF SABOTAGE ON OCS FACILITIES. PHASE I S..1 N

IMPACT OF SABOTAGE OR MANNED UCS FACILITIES, TASK I, 213

SURVEY AN ANALYSIS

IMPACT OF SABOTAGE IN MANNED DCS FACILITIES, TASK 2. R2
COST BENEFITS ANALYSIS

MULTIPLE SYSTEMS EVALUATION PROGRAM, FINAL REPORT ON US R IREOUIREMENTS STUDY)
CRITICAL COMMUNICATIONS FOR TACTICAL NUCLEAR DELIVERY
SYSTEMS

ASSESSMENT OF RCA.TOTHSATER C
3 

SYSTEMS 524 1

SHAPE C2 SUOVIVABILITY SUPPORT PROGRAM 2 7

BLAST EFFECTS ON USWEAPOS SYSTEMS. VEHICLE SYSTEMS. 52E0AND C
S 

EOUIPMERT

NUCLEAR WEF APONS EFFECTS VULRERABILITY TESTS 21 8

DEVELOPMENT OF ELECTRONIC VULNERAILITY INFORMATION N.. 1
SURCES
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Table 1. Relationship of individual programs/documents to
TNF S2C3 issues. (Continued)

PROGRAM /DOCUMENiT TITLEA- 2

IIIVESTIGATION OF THE VUL1NGRAITY/SURVVAIIT OFI21
SYTEMS SUPPORTINEG THE INCA DECISION ROCESS

NET TECHNICAL ASSMIUENT: IPAVT OF SW ON TARGEYKILL 652
ROLES AT U.S. BRIGADEISOVIET REGIMENTAL LEVEL o

MINUTES, SEA NCA PROGRAM. 10TH COORDINATION MEETING 6216 4

INTEGRATED TACTICAL INFORMATION SYSTEMS DESIGN STUDY ES RU0 S REaUIAGMENTS STUDY)

ELECTRONIC WARFARE VULNERABILITY OF U.S. ARMY N-ZAM I
SELECTED OVERSEAS TACTICAL UNITS * 0

MINUTES, DNA 1INCA PROGRAM. ITH COORDINATION MEETING U 2.94 4

EMP ASSESSMENT FOR ARMY TACTICAL COMMUNICATIONS 62.1 4
SYSTEMS. TRANSMISSIONI SYSTEMS SERIES 110.1I- RADIO
TERMINAL SET AN1TBC 146

EST-VULNERABILITY ANALYSIS OF RAIO SETS A1iPRC-I7. E..3
AN, VECR., ANE AR(GRC-16H

ARCHITECT UP[ FOR TACTICAL SWITCHED COMMUNICATIONS 12.75 1 IREOUIRiEMERTS STUDY)
SYSTEMS

EVALUATION OF SURVIVANILITY/RECOVERAIILITY NSPECTS 62.65 ?
0 THE OCS SYSTEM CONSUBIL

IPACT OF 90 WITEOAGMBCE US 911101S LOVE I COMBAT 5B2.E 5

U.S. FORWARSI AIR DEFENSE EWN'&RAAEILITY 6.2.31 0 *
PROCEEDINESF THE TW6ftV.UCOND ANNEAL JOINT 6-24N 4
ELECTRONIC WARFARE WPERElNCU. VOLUME1 I 0

EUBOPSAB Des UBRV9NA6LITY !ENHANCEMENTS STUDY 11-2.114 1 (REOUIINTS STUDY)

EPPRETIVENESS OF HABOUBIROSHIPSVELUMI.EXECUTIVE 652041
01. Y

EFFECTIVESS OF MARUGINN SNIPS. VOLUME 2 -2.61 1

US. NAVY SATELLITE COMUNICATIONS VULNERILITY: Ea 2.0
INITIAL ASINT OF THEVULONASILITY OP SATELLITE!
COUPINICATIONS TO INCEPT. seEOPOSIIONIB. ANg
EXPLOETATION THERIUGH lIBE

JOINT BATTLEFIELD NUCLEAR OPTION PROCEOURESBTUOV BORN8 1

1 120A/79W
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Table 1. Relationship of individual programs/documents to

TNF S2C3 issues. (Continued)

SPECIFIC ISSUES

PRIOGRAMI DOCUMENTT?IE

THEME~~~C R U L ARW'ANE

REOUIIEEM 'ITS AlSO SOLUTIONS FOR DACO LLCTIO N A ELE 1.11 1 fRERStIEEfiffS STUDY)
TREAEERESSCLLAARWAR.AARM11)(11

SVE T OttC THREAT TO Tiff.VOLUME 11 INAL REPORT .2614 0 @ 0 40
AfTACC& -'RFORIWASCE ili AS EIN E NVIOIIIAit, fKAM 1, 2,.11 7

FIRAI. REPORT @
AFCEATEUFOSIIM "INTERNATIONAL INTEROPERASIITY. 11,122 6

CommRilATIOms, COMANG AND CONTROL"

JOURNAL OF DEFENE REROANCIC TACTICAL C) 3.2.44 5

IMPACT Of SELECTED COUNITER Cl OPERATION$SON SOVIIET 3.2,19 5
ITACTICAL MIRSIoll EFFECTIV/FEESS

ANNUAL DEFENSE REPORT FOR FY$9?9 I21

INEITIAL VUL*ERAIILIE' ASEEU!tl Of EXISTING AD lilts 114'" A
STAGE I COMMUNICATIONS FACILITY

COMIMAND. COINTROL, ANDC OMMUNICAT1IN FOR US. 82.122 4
THEATER NUICLEAR FORCER IN PACOM

INFORMATION REQIREMENTS FOR TOE CONVINTIONALI S21* IREOUIAEMERS STUDY)
NUCLEAR IATTLEFIELD I

OtFER$SENCE 1110EAR AS *Ot Ott THEATER NUCLEAR 114,124 # IF41OOiJREMENTS STODY)
FORCES RESEARCH ARC, REVELOPWRT REQUIIREMENTS

EUROPEAN THEATER ANALYINS. APPENIX A. 111111 CENARIO, 12 120f I
NATO FORCES0 

1 1
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Table 1. Relationship of individual programs/documents to

T!IF S2C3 issues. (Continued)

PROGRAM) I OCUMAEAT TITLE *

WWMCCS ARCHITECTURAL ALTERNATIVES FOR THEATER NUCLEAR 1-2.117 7 IREOVIREMENTS STUDY)

WAR. SIXTH REPORT. VOL UME [, EXECUTIVE OVERVIEW AND
ARCHITECTURAL SUNIMARY

WWMCCS ARCHITECTURAL ALTERNATIVES FOS THEATER NUCLEAR R2118 7 (HEDUIREMNT STUDv).
WAR, VOLUME 2. ARCHITECTURAL ALTERNATIVESI I I

CANDIDATE @ROAD ARCHITECTURAL ALTERNATIVES AND 1-2.119 7 (REQUIREMENTS STUDY1

DECISION CONSIDERATIONS FOR THE WwMCtS. SOUTH REPORT.

IMPLICATIONS(OS TACTICAL SATTLE1.0L SITUVATONS AND SO2. 2 7 REOUIRIET STUDY)

SYSTEMS DR THE REQUIREMENTS FOP THE MWRCCS

ARCHITECTURE I I I
"'I. CU ARCHITECT)'RAL ALTERNATIVES AND DECISION 1-2.121 7 IREQUIRDH......SISSY)

CONSIOIRATIOS FOR CRISIS SITUATIONS. EIGHTH REPORT I I I
IDENTIFICATION SF SOME TOPICS FORAFPROPOSED PAPA 82.23 2 IRDOUIREMENTS STUDY)

TACTICAL WARFARE STUDIES PROGRAM

SOVIET CAPAEILITY TO CONDUCT ELECTRONIC WARFARE ES2.121 H
AT AINST -3S SPACE SYSTEMS0 0

ECCM FOR DEFENSE COMMUNICATIONS SYSTEM (OCS) 1-2.141 7

WARSAW PACT SIGNAL IN:T!LLIG ENCE AND ELECTRONIC 1.2130 V
WARFARE THREAT TO SOUROUNE FORCES

SATELLITE COMMUNICATIONS FOR THE EtCH LAUNCHI CONTROL 1.2.137 U
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ANTI JAMPOLICY STUDY. FINAL REPORT, VOLUEME11. ANTO-JAM 12.148 R
REQUIREMERTS

ECCMIFOREOCO EZ2.1R 7

TASE TR'I R1 CDMMA)NICATIONS. COMAND ANE CONTROL. R.D14 0I NiRtouloltmifTS37uovl
FINAL REPORT I I I

RATS INTEGRATED COMMUNICATIONS SYSTEM STASH 11 111461 I)EGUIKEVENTS STUDY)

ARCHITUNE. VOLUME II (PLUS ANNESESI

RATIONALIZATIO /STANOAROIZATIRR WITHOIN NATO. FIFTH ES~t tR
ECOEP RE1PORT"TO THU CONGRESS

MALLARD I VULNERABILITY ANALYSIS N.-SI4S 1

I IA SI.D.JITMLIHNE TRUNING AND 812A.8 7 (REQUIREMENTS STUDY)

SITCHING SYSTEM IUMAALYSS IRPLAN 41421- - -I I
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Table 1. Relationship of individual programs/documents to

TNF S203 issues. (Continued)

PRiOGRAM/ DOCUMENT TITLE

JMTSS MARAGEMENTIEMKEMENTF.TIGN PLAN. SECOND DRAFT *.2JS a (REQUJIREMENTS STUDY)

GROUND MOILI FORCESSATELLITE COIMM016ICAliONS. VOLUME 1.2.148 7 IREOUIREMERTE STUDY)

I. OPERATIONAL CONCEPTSI 
I

GROUND MOOILE FORCE SATELLITE COMMIUNICATIONS. VOLUME El 141 7 (NEOUIREMEEITS STUDY)

HI. CONTROL CONCEPTSI 
I

I)I0CLEARI CDIJNICATIOI1MBI FORCE 1NCTAF) REPORT 1-2.143 I REQUIREMENTS STUDY)
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I I

DEVELOPMENT OF SCOPE FOR IMPROVING THE DURVIVABILITY1 8-2.11 1 IREOUIRDERERTS STUDY)
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MMMCCS ARCHITECTURAL PLAN. ELEVERTH REPORT 6.2.12 F RES EREUETS STUDY)

TACTICAL COMMAND ARE CONTROL SYSTEM INTERCEPT 6-2.133 3

VULIERABILITY ANALYSIS, VOLUME 1. INTRODUCTION ARE
SUMMARY
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CIRCUIT?
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Table 1. Relationship of individual programs/documents to

TNF S2C3 issues. (Continued)

PROGRAM]I DOCUMENT7 TI7E 

ANALYSIS OF BASELINE TACTICAL C
3 

VULNEIIAIII ITY IN A 112.113 a
NtUtitEAR ANVI"OIIME7

SURVIVABILITY AND EM-LOYMENT OF TAZICAL NUCLEAR AND 9 ZA2
CONVENTIONAL AIRPOWENA IN CENTRAL NATO. PHIASE I

NUCLEAR SURVIVABILITY AND VUILNERAII.7Y OF NAVAL CS BN.45 RI
SYSTEMS IN EUROPEAN TIIEATE R OPERATIONS

PACIFIC SATELLITE COMMUINICATIONS EMP SURVIVABILITY B-2461 5

TELECOMMUNICATIONS COUNTIER.CDUNTER MEASURES PON 8-2.67

TACI(CAL COMMAND AND CONTROL SYSTEMS0

NTA TACTICAL AIR SUPPORT OF U.S. FORWARD AREA GROUND 8.2.4 5
COMMANDERS IN AN EW ENVIRONMENT7

EMF ASSESSMENT PUN ARMY TACTICAL COMMUNICATIONS aI SA4

SYSTEMS: TRANSMISSION SYSTEMS SERIES NO. 2. RADIO0
TERMINEAL SET ANITRC-117

REQUIREMENTS FOR U.S. EUROPEAN C3 SUPPORT N-S 21 1(RFS UIREMENTS STUDY)

I I
tUROPS AN C3 IMPLEMENTATION STUD Y, FINAL REPORT RSE4 A (NEQUIREMERTSSTEAIT

ADAPTABLE NF COMMIUNICATION SYSTEMS FOR USE IR1A 9.2 110 3
NUCLEAR ENVIRONMENT

AIR DEFENSE MATERIE L EMP VULNERA81iLrY SURVEY OF 12.57 A
ARF v TACTICAL SYSTEMS

CENTRAL REGION AIR COMMAND AND CONTROL. INFORMATION 8-2.111 1 ISin ENTSTUDY)
FLOW ANALYSID. PART I I I

61111tRAL REGION AIR COAND AND CORTROL. VOLUME %I $2.112 ? (REQUIREMENTS STUDVI

SECURITY AND SURVIVABILITY Of ?NEATER NUCLEAR 112.113 IF
WEAPONS LOGISTICAL SUPPORT CAPABILITIES. DRAFT
FINAL REPORTI 1

A DISCUSSION OF ISSUED OF TACTICAL NUCLEAR WARFARE 92.114 5 3EIIEAWSTIT

I I
TNPF 12 COIINECArTOSPOEINAWM*ANAGEMENIT PLAN 8.2.11E 1 (REQUIREMENTS STUDY)

I I
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Table 1. Relationship of individual procjrams/ documents to

TNF S2C3 issues. (Continued)

SPECIFIC ISSUES

PROGRAM / DOCUMENT TITLE 4
~. C,:g,

NUCLEAR SUIRVIVABLE C
2 

SYSTEM 1-2.7 1

ASSESSMIENT Of THE IMPA-T OF SURVEILLANCE AN" ELECTRONIC 8.2.8 B
WARFARE SYSTEMS ON COMSAT OPERATIONS

AFWWMCCS EW. PHASE 11, FINAL. REPORT B-2.97 7

SOVIET GROUND FORCES COMMAND. CONTROL. AND COMEIUNI- 6-2.1

CATIONS SYSTEMS AT THE TACTICAL LEVE L

COMMANOW CONTROL AND C OMMUNICATIONS FOR US NATO B-2.8 3
TREATER NUCLEAR FORCES

1WRVU1NORASH.LIEY AD tOMEC POSTURE OF CS Of PERSHIING 3-2.73
SYSTEM

ASSE SSMENT AND MODIELS OF MOBILE COMMAND POST B-2.29g
SURVIVABILITY IN A TACTICAL NUCLEAR ENVIRONMENT.0
DRAFT FINAL REPORT

RE RESINTATIVE COMMANT POST CONFIILGRATIONS C3 -2.41 11
STRUCTURES AND REFERENCE DATA, VOLUME I

IN.A 'ASEf I- 5TDV OF THE EFFECT OF A TACTICAL NUCLEAR -2.76 4

NUCLEAR DOCTRINE. ORGANIZATION END EQUIPMENT INUOGREI -2.2732 IREDEIREMENTS STUEVI
COMMANS0 AND CONTROL STUDY

COMMUNICATIO NS AND TARGET ACOUISITIOW CONCEPTS IN -298 3
TACTICAL NUCLEAR WARFAREI I 1

TACTICAL RADIO COMMUNICATION SYSTEM CONCEPT STUDY 8-2.0 3 IREDEIREMENTSSTUOVI
I I I

AIR FORCE TACTICAL FORCES IIRSTUDY. VOLUME IX, COMMAND. 8-2.101 2 (ARFO IREMEN IS TUOYI
CONTROL ANDo COliACAiNSAlssION RfOUIEEMENTS

TACTICAL AWACS MEASURES OF EFFECTIVENESS N2..NS

TNEATER NUCLEAR C
3
. VOLUME 1. FINAL REPORT B-SIR?2 N 6

TREATER NUCLEAR C
3
. VOLUME 11. APPENDICES RI2.NI 0

FACTOR U8IVOLVEDE N ATTLEFIELD ELECTROMAGRETIC A.2,560 B
COVER. AND DECEPTION IBELCAD). VOLUMES I AND If
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Table 1. Relationship of individual programs/documents to

TNF S2C3 issues. (Continued)

SPECIFIC ISSUES AV

k171

PROGRAM /DOCUMENT TITLE

TITLE AND ABSTRACTS OF TECHNICAL REPORTS. TECHNICAL B-.106 6 (BIBLIOGRAPHYI
MEMORANDA. ASO PROFESSIONAL PAPERS PUBLISHED BY THE
SHAPE TECHNICAL CENTER

JRSC EXECUTING COMMANOERS TERMINAL SYSTEM/ B. (RE UiNEMEITS STUOYI
SUSYSTEM ANALYSIS

AIR FORCE TACTICAL FORCES IMls STUDY. VOLUME IX. 12.17 2 (REUIREMNTSSTUOY
COMMAND. CONTROL AND COMMUNICATIONS MISSION
REDUIREMENTS (ANNEXES)

REPORT TO ATI C
3 

INITIATIVES TASK FORCE ON C
1 

NUCLEAR B-.0 N
SUJRVIVABILITY ISSUES0

PRELIMINARY THEATER C
3 

NUCLEAR SURVIVABILITY B-LiA 4
ASSESSMENT O

THEATER NUCLEAR PROGRAMS SYNTHESIS. VOLUME 1. Bl2SS 7 (REQUIREMENTS STUDY)
SYTHESIS REPORT I

THEATER NUCLEAR PROGRAMSSYNTHESIS. VOLUME II. B2 F(REOUIREMENTSTUY)
STUDY SUMMARIES 

FII

OPERATIONAL CONCEPT FOR THE TOMAHAWK GROUND RE2.132 6 IREOUIREMENTS STUOY)
LAUNCHED CRUISE MISSILE

ANALYSISOF THE SURVIVABILITY AND VULNERABILITY 32130
OF E3-% IN CENTRAL EUROPE
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2.3 DISTRIBUTION OF PREVIOUS EFFORT

Figure 2 depicts graphically the number of compendium entries

which contain information pertinent to each of the tentatively identified

TNF S2 C3 specific issues. A separate bar portraying the number of more

comprehensive assessments of the TNF S2 C3--those identified as Require-

ments Studies in the Compendium-is also shown for purposes of comparison.

This information indicates the relative weight of effort previously

allocated to the study and evaluation of questions which are directly

related to the specific C3 issues. Figure 2 also indicates which specific

issues are candidates for further work and which are less candidates for

further study and evaluation than for integration with other work done

previously. For example, only three programs/documents in the compendium

directly address the specific issue of Interoperable US-NATO Secure Voice.

On the other hand, 46 programs/documents deal with the specific issue of

Physical Survivability and Security. This suggests that specific Inter-

operability issues may be candidates for further assessment before recom-

mendations on possible new programs, if needed, can be formulated. By

comparison, all that may need to be done in the area of the Physical Sur-

vivability and Security issue is to evaluate and coordinate previous pro-

grams to ensure that they have been assigned proper priority and adequate

funding. While the potential utility to the TNF S2 C3 Program Manager of

such comparisons is obvious, he will have to examine each candidate for

further assessment carefully on its own merits since those assessments that

have been conducted in a relatively little studied issue area may well be

so recent, comprehensive in treatment, or of such excellence as to preclude

the need for additional work. It must also be remembered, as indicated

previously, that the amount of i.nformation contained in different com-

pendium entries which deal with a particular specific issue may vary

markedly.
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